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DETAILED ACTION 
Status of the Claims 

Claims 1, 3, 8-16 and 19-29 are pending in tine current application. 

Response to Amendment 
Applicant's amendment of 1/2/2009 does not render the application allowable. 

Status of Rejections 
The rejection of claims 5, 10, 20 and 28 under 35 USC 112 second paragraph is 
withdrawn in view of Applicant's amendment. New grounds of rejection under 35 U.S.C. 
1 1 2 second paragraph are necessitated by the amendment. 

All other rejections from the previous office action are withdrawn in view of 
applicant's amendment. New grounds of rejection under 35 U.S.C. 102(e) and 103 are 
necessitated by the amendments. 

Claim Rejections - 35 USC §112 

1 . The following Is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 9 Is rejected under 35 U.S.C. 112, second paragraph, as being Indefinite 
for falling to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

3. Claim 9 recites the limitation "the first material" and "the second material." There 
is insufficient antecedent basis for these limitations in the claim. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1 and 3 are rejected under 35 U.S.C. 102(e) as being anticipated by Lynn 
(US 2003/0178301). 

As to claim 1, Lynn discloses a target and backing plate assembly: 

• Each of said target and backing plate include a mating surface adapted to 
mate with the other along an interfacial surface (Figure 12: showing target 
and backing plate assembly); 

• The target and said backing plate mating along plural of differing depth 
levels of said interfacial surface (Figure 12: showing target connected by 
multileveled groove pattern insert to backing plate); 

• Each of the depth levels including a protruding member formed in one of 
the target and backing plate (figure 12: protrusions shown in target and 
backing plate to interlock the two); 

• A negatively angled cavity formed in the other of the target and backing 
plate (figure 12; paragraph 23: undercut steps for additional retention of 
target); 
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• The target and backing plate composed of metals having different 
hardness whereby one of said target and backing plate is softer than the 
other (paragraph 103: target and backing plate metals; differing metals 
inherently will have differing levels of hardness); 

• A mechanical interlock at each depth level location defined by filling of the 
softer metal in the negatively angled cavity (paragraph 23 and figure 12: 
showing both protrusions of target and backing plate filled into negatively 
angled receiving portions). 

It is noted that although Lynn does not explicitly disclose that a diffusion bond is 
formed, a diffusion bond will inherently formed between two metals in intimate contact 
exposed to the heating cycles inherent to a sputtering operation. 

As to claim 3, Lynn discloses the protrusions are all trapezoidal in cross section 
(Figure 12). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the Invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining tlie differences between the prior art and tlie claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claims 8-10, 19-20 and 28-29 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Lynn as applied to claim 1 above, and further in view of Zhang. 

As to claim 8, Lynn is silent as to an interlayer positioned between the target and 

backing plate. 

Zhang discloses a bonded target and backing plate in which a grooved surface of 
a target is diffusion bonded to a grooved surface of a backing plate by pressing the two 
surfaces and heating (figure 6; col 2 lines 44-49). Zhang also discloses the insertion of 
an interlayer between the target and the backing plate in order to effectively bond the 
target to the backing plate (abstract; col 3 lines 27-32). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include an interlayer, as disclosed by Zhang, in the target and 
backing plate assembly of Lynn, because an interlayer allows for effective bonding 
between a target and backing plate. 

As to claim 9, Zhang discloses the interlayer is comprised of a third material 
different than the first and second materials (claim 1 : Co target, Al or Cu backing plate, 
Ti interlayer). 

As to claim 10, Zhang discloses the third material is Ti (claim 1). 

As to claim 29, Lynn discloses a method of forming an assembly comprising a 

target and a backing plate comprising: 
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• Providing a target and backing plate, the target and backing plate 
composed of metals having different hardness whereby one of said target 
and backing plate is softer than the other (paragraph 103: target and 
backing plate metals; differing metals inherently will have differing levels of 

hardness); 

• Positioning the target and backing plate adjacent each other so they mate 
along an interfacial area (figure 12); 

• Providing a plurality of differing depth level locations within the interfacial 
area along the target and backing plate (figure 12); and 

• Providing a protruding member on one of said target and backing plate 
and a negatively angled cavity in the other of the target and backing plate 
at each of the depth level locations (figure 12; paragraph 23: undercut 
steps for additional retention of target). 

Lynn discloses that the target and backing plate may be joined together by a 
variety of methods, including bonding (paragraph 11), but is silent as to pressing and 
heating the backing plate and target to mechanically and diffusively bond the target and 
backing plate together along plural levels of the interface. 

Zhang discloses pressing and heating the backing plate and target to 
mechanically and diffusively bond the target and backing plate together in order to 
promote diffusion bonding (col 2 lines 44-46). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to press and head the target and backing plate to form a bond, as 
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disclosed by Zhang, in the method of Lynn, because heating and pressing effectively 
joins metallic elements, as evidenced by Zhang (col 5 table I). 

As to claim 19, Zhang discloses an interlayer positioned between the target and 
backing plate (claim 1 : Co target, Al or Cu backing plate, Ti interlayer). 

As to claim 20, Zhang discloses the interlayer comprises Ti (claim 1 ). 

As to claim 28, Zhang discloses a target and backing plate assembly and an 
interlayer disposed intermediate said target and backing plate, said interlayer 
comprising Ti (claim 1 : target, backing plate, and Ti interlayer between the target and 
backing plate). 

9. Claims 11 -13 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lynn, as applied to claim 1 above, and further in view of Gogh (US 6,620,296). 

As to claims 1 1 , 1 2, 1 3 and 1 6 Lynn discloses the use of a copper or copper alloy 
backing plate and a target of any known sputtering material, but does not explicitly state 
the target is tantalum or the backing plate is CuCr or CuZn. 

Gogh discloses a target and backing plate combination in which the target is 
tantalum backing plate is made of a copper alloy such as CuCr or CuZn (col 4 lines 40- 
42). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a CuZn or CuCr alloy backing plate, as disclosed by Gogh, in 
the sputtering apparatus of Lynn, because these materials are inherently very ductile and 
good conductors of heat. 
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10. Claims 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lynn in view of Zhang, as applied to claim 29 above, and further in view of Gogh (US 
6,620,296). 

As to claims 21 , 22 and 23, Lynn discloses the use of a copper or copper alloy 
backing plate and a target of any known sputtering material, but does not explicitly state 
the target is tantalum or the backing plate is CuCr or CuZn. 

Gogh discloses a target and backing plate combination in which the backing 
plate is made of a copper alloy such as CuCr or CuZn and the target is tantalum (col 4 
lines 40-42). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a CuZn or CuCr alloy backing plate and a tantalum target, 
as disclosed by Gogh, in the method of Lynn, because these alloy materials are 
inherently very ductile and good conductors of heat. 

As to claim 24, Lynn discloses the use of a copper or copper alloy backing plate 
and a target of any known sputtering material, but does not explicitly state the target is 
titanium or the backing plate CuZn. 

Gogh discloses a target and backing plate combination In which the backing 
plate is made of a copper alloy such as CuZn and the target is titanium (col 4 lines 40- 
41). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a CuZn alloy backing plate, as disclosed by Gogh, in the 
method of Lynn, because CuZn is inherently very ductile and a good conductor of heat. 
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1 1 . Claims 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lynn as applied to claims 1 above, and further in view of Beier (US 6,274,015). 

As to claims 14, 15, Lynn discloses the use of an aluminum or aluminum alloy 
backing plate and a target of any known sputtering material, but does not explicitly state 
the target is titanium or the backing plate is Al 6061 . 

Beier discloses a diffusion bonded target and backing plate assembly with the 
use of a titanium target and Al 6061 backing plate (col 2 line 58: Al 6061 backing plate; 
claim 9). Beier also discloses the superior properties of Al 6061 as a backing plate 
including its high strength without causing target deformation (col 2 lines 50-55). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use Al 6061 and titanium, as disclosed by Beier, in the 
sputtering apparatus and method of Lynn, because Al 6061 has high strength. 

12. Claims 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lynn in view of Zhang, as applied to claim 29 above, and further in view of Beier (US 
6,274,015). 

As to claims 25 and 26, Lynn discloses the use of an aluminum or aluminum 
alloy backing plate and a target of any known sputtering material, but does not explicitly 
state the target is titanium or the backing plate is Al 6061 . 

Beier discloses a diffusion bonded target and backing plate assembly with the 
use of a titanium target and Al 6061 backing plate (col 2 line 58: Al 6061 backing plate; 
claim 9). Beier also discloses the superior properties of Al 6061 as a backing plate 
including its high strength without causing target deformation (col 2 lines 50-55). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use Al 6061 and titanium, as disclosed by Beier, in the 
sputtering apparatus and method of Lynn, because Al 6061 has high strength. 

13. Claims 8 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lynn, as applied to claim 1 above, and further in view of Kusakabe (US 4,964,969). 

As to claims 8 and 27, Lynn is silent as to an interlayer positioned between the 
target and backing plate. 

Kusakabe discloses a target and backing plate assembly and an interlayer 
disposed intermediate the target and backing plate comprising Ag-Cu-Sn, said 
assembly exhibiting inter diffusion type bonds between target and interlayer and 
interlayer and backing plate (figure 5: showing Ag-Sn-Cu interlayer. Figure 3: showing 
inter diffusion bonding between layers). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include a AgCuSn interlayer, as disclosed by Kusakabe, in the 
target and backing plate assembly of Lynn, because an interlayer allows for effective 
bonding between a target and backing plate. 

Response to Arguments 

14. Applicant's arguments filed 1/2/2009 have been fully considered but they are not 
persuasive. 
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1 5. Applicant argues on page 7 of the rennarks tliat Lynn does not discloses diffusion 
bonding of the target and backing plate and negatively angled cavities forming a 
mechanical interlock. 

With respect to the diffusion bonding, Lynn teaches the joining together of a 
target and backing plate for use in a sputter operation (as discussed above). Although 
Lynn does not explicitly disclose that a diffusion bond is formed, a diffusion bond will 
inherently formed between two metals in intimate contact exposed to the heating cycles 
inherent to a sputtering operation. 

With respect to the negatively angled cavities, Lynn explicitly teaches this 
feature. Figure 12 of Lynn illustrates the angling of the interlock, and paragraph 32 
describes the steps being "undercut" to form a mechanical retention of the target and 
backing plate assembly. 

16. Applicant's arguments with respect to the application of Hunt on pages 7-8 are 
moot in view of the new grounds of rejection necessitated by the amendments to the 
claims. 

1 7. In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

Applicant argues on page 8 of the claims that Kusakabe, Zhang, Beier and Gogh 
do not teach interlocking protrusions with multiple depth levels and negatively angled 
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cavities. These references are not relied upon for tliese limitations - Lynn, as discussed 
above, discloses these features and Kusakabe, Zhang, Beier and Gogh are relied upon 
for their respective teachings of target and backing plate materials and use of an 
interlayer and the interlayer material. 

18. In response to applicant's arguments on page 9 of the remarks that the 
references fail to show certain features of applicant's invention, it is noted that the 
features upon which applicant relies (i.e., examples of specific force required to 
separate target and backing plate) are not recited in the rejected claim(s). Although the 
claims are interpreted in light of the specification, limitations from the specification are 
not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 USPQ2d 1057 (Fed. 
Cir. 1993). 

Conclusion 

1 9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Berman whose telephone number is (571)270- 
5265. The examiner can normally be reached on M-R 8am-5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nam Nguyen can be reached on (571)272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
/J. M. B./ 

Examiner, Art Unit 1795 



